Background: According to the data of the population census held in Estonia in 1989, the resident population consisted of 61.5% Estonians and 38.5% non-Estonians, the majority of them being Russians -30.3%. The aim of this study was to investigate the prevalence of asthma, chronic bronchitis and respiratory symptoms among the adults in these ethnic groups. Methods: The study was a postal survey, similar in design to parallel studies currently in progress in Finland, Estonia and Sweden ( FinEsS). Results: The prevalence of physician-diagnosed asthma was 2.0%, being similar in men and women and in both Estonians and non-Estonians. The prevalence of physician-diagnosed chronic bronchitis was 10.5%. Compared with the non-Estonian population, the prevalence was much lower among Estonians (7.9% vs. 13.5%, p<0.001). Such a difference in prevalence was observed in all age groups. The high prevalence of chronic bronchitis in non-Estonians could be related to more extensive smoking habits, smoking indoors and probably ETS exposure. The defined OR between non-Estonians vs. Estonians after correcting for the influence of smoking habits, area of domicile, age, gender, and socioeconomic group was 1.30. A similar pattern of differences between Estonians and non-Estonians was observed in respiratory symptoms. Conclusion: This study revealed that the prevalence of physician-diagnosed asthma in Estonians and non-Estonians was the same. Physician-diagnosed chronic bronchitis was more frequent in non-Estonians than in Estonians. A significant difference was determined in the prevalence of respiratory symptoms, especially among those common to chronic bronchitis. The differences remained significant after correction for possible confounders.
Over the past twenty years the prevalence rates of asthma in adults 1 and children 2,3 have been increasing. Large geographical differences in asthma prevalence, 4 both between and within countries, and between urban and rural areas 5 have been reported. Epidemiological surveys have shown that asthma-like symptoms are far more prevalent than the physician-diagnosed asthma, [6] [7] [8] and underdiagnosis of asthma has repeatedly been suspected during the past two decades. The screening studies, using a combination of symptoms and objective indicators of asthma, have confirmed this standpoint. 9,10 Chronic obstructive and non-obstructive bronchitis occur frequently in the UK, Eastern Europe, Australia and New Zealand, they are also common in the USA, Western Europe and Canada, but rare in Southern Europe, Scandinavia and Japan.
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The profound economic, political, and social changes that have affected Eastern Europe, including Estonia as one of the former Soviet Republics, during the past ten years, have very likely had a great impact on people's lives. 12 These factors may directly and indirectly influence the health of different groups of people within countries.
As the data until now on the prevalence of physician-diagnosed asthma and chronic bronchitis obtained from registers and interview questionnaire reflect the Soviet-era diagnostic criteria, there is a strong need for new epidemiological studies in order to collect reliable information about respiratory diseases and their symptoms in Estonia. Further, it is important to use methods that allow comparisons of results of other countries. The objective of this study was to compare the prevalence of asthma, chronic bronchitis and respiratory symptoms in the adult population of Estonians and non-Estonians living in three representative areas of Estonia including the capital Tallinn.
METHODS

Study area and population
The study was performed in Estonia over the period 1995-98. Estonia is one of the three Baltic States situated on the northwest part of the East European Plain territory. According to the data of the population census held in Estonia in 1989, the resident population was 1,565,662, including 61.5% Estonians and 38.5% non-Estonians, among them Russians 30.3%, Ukrainians 3.1%, Belo-Russians 1.8%, Finns 1.1%, and others 2.2%. 13 The birthplace of 56.7% of the Russians was not Estonia. In the first years of the Estonian independence , the Russian population in Estonia was only 8%.
14 The choice of the study regions was based on the ethnic composition and the level of air pollution in Estonia. Three centres were included in the study: Tallinn, the capital, with a slight majority of Estonians; Narva, a heavily industrialized town located at the border to Russia with a majority of non-Estonians; and Saaremaa, an agricultural island in the Baltic Sea with a majority of Estonians. It should be noted that in the years [1985] [1986] [1987] [1988] [1989] [1990] , air pollution (SO2, CO, NOX) levels in the major towns of northern Estonia, Tallinn and Narva, considerably exceeded permissible levels.
The study sample comprised 24,307 persons 15-64 years of age, randomly selected from Estonian State Computing Centre (July 1995). The sample had been stratified according to gender and age groups (15-19, 20-29, 30-39, 40-49, 50-59, and 60-64 years) and included from Tallinn 12,494 subjects, Narva 6,013, and Saaremaa 5,800 subjects. Of the 24,307 randomly selected subjects, 1,728, or 7.1% of the original study sample, were either dead, had moved abroad, or were living elsewhere at other addresses. Thus the remaining 22,579 subjects constituted the study cohort.
After an initial questionnaire and two reminders, data were obtained from 19,253 subjects or 79.2% of the total sample. After the exclusion of all incorrect answers, the remaining 17,525, or 77.6% of the real study sample, could be included in the study.
Questionnaire
The study was a postal survey with similar design to parallel studies in Finland, 16- 
Statistical analysis
Uni and bivariate statistical analyses were performed with the software packages Statistica and Stata 6.0. Ethnicity as determinant for respiratory diseases and symptoms was also calculated by multiple logistic regression analysis using SPSS.
Other independent variables used in the model were age, gender, smoking habits, and socio-economic group based on profession.
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The analysis was made with and without including area of domicile in the model. The 95% confidence interval was used to determine the differences between groups. A p-value <0.05 was regarded as statistically significant. The graphics were drawn with the Harvard graphics version 3.0. The proportions and their 95% confidence intervals were calculated and presented on graphics for comparison.
RESULTS
Participation
The response rate was 77.6%. Of the correctly completed 17,525 answers, 9,367 (53.4%) were received from Estonians, 8,056 (46.0%) from non-Estonians, while 102 (0.6%) respondents had not indicated their nationality. In Tallinn, the corresponding figures were respectively 53.0%, 46.3% and 0.7%; in Narva 4.5%, 94.7% and 0.8%; and in Saaremaa 98.2%, 1.6% and 0.2%. The total number of the Estonian and non-Estonian respondents analysed in the present paper was thus 17,423. The participation by nationality, geographical area and gender is shown in table 1, and the distribution of the Estonian and non-Estonian respondents by age in figure 1 . 
Asthma and chronic bronchitis
The prevalence of physician-diagnosed asthma ('Have you been diagnosed by a physician as having asthma?') was about 2.0%, similar in men and women but also in Estonians and nonEstonians (table 3) . The prevalence of both physician-diagnosed and ever asthma was higher in young persons and the elderly, and it was lower in middle-aged ( to non-Estonians was more common: 2.7% vs. 1.4%, and 2.1% vs. 1.5% (p<0.001), respectively. In contrast, in the age group 60-64, using asthma medication was much more common in non-Estonians than Estonians; 5.5% vs. 3.2% (p<0.001).
The prevalence of physician-diagnosed chronic bronchitis in non-Estonians was much higher (13.5%) than in Estonians (7.9%) (p<0.001). Similar differences were observed in all age groups, particularly in the age group 60-64 years, in which the corresponding prevalence rates were 23.7% and 9.3%, respectively (table 3) . Chronic productive cough, the most essential affirmation for the diagnosis of chronic bronchitis in epidemiological research, 28 was present in 8.8% of respondents, and was reported by 12.8% of non-Estonians and 5.4% of Estonians (table 3) . The large difference between non-Estonians and Estonians was noticed in all age groups, both in men and women (figure 2). The prevalence of chronic productive cough was 10.1% in men vs. 7.8% in women, while in contrast, chronic bronchitis was diagnosed more frequently in women, 11.5%, than in men, 9.3% (p<0.001).
Respiratory symptoms
Despite large gender differences in smoking habits, the prevalence of respiratory symptoms was similar in men and women. Longstanding cough, sputum production and recurrent wheeze were more common in non-Estonians, simultaneously in both men and women (table 3). Longstanding cough was reported more often by non-Estonians than Estonians, 27.7% vs. 20.9% (p<0.0001), and the difference between the ethnic groups was similar in Tallinn and Narva. The largest difference between non-Estonians and Estonians was in the prevalence of sputum production, 36.2% vs. 23.7% (p<0.0001). Recurrent wheeze was reported by 19.1% of non-Estonians and only by 8.9% of Estonians. Significant differences were revealed both in Tallinn, 17.1% vs. 7.6%, and in Narva, 21.2% vs. 16.4%. The prevalence rates of any wheeze and attacks of shortness of breath were slightly, however significantly, higher in non-Estonians than Estonians; 22.6% vs. 20.9%, and 13.9% vs. 11.3%, respectively. The same trends in the difference in prevalence of respiratory symptoms between non-Estonians and Estonians were observed in all three investigated areas.
Multivariate relationships
The risk of having asthma, chronic bronchitis and different respiratory symptoms for Estonians/non-Estonians was calculated by multiple logistic regression analysis. The model included age, gender, smoking habits, socio-economic group, and nationality, i.e. Estonians or non-Estonians, as independent variables. Being non-Estonian was associated with a significantly higher risk for all examined variables except physician-diagnosed asthma. This risk was slightly, but significantly increased for any wheeze during the last 12 months, OR 1.15, and attacks of shortness of breath, OR 1.22, while it was more pronounced for bronchitic symptoms; ORs were, for longstanding cough 1.42, for sputum production 1.80, for chronic productive cough 2.47, and 1.82 for physician-diagnosed chronic bronchitis. The symptoms having the greatest difference between non-Estonians and Estonians were recurrent wheeze with an OR of 2.61 (table 4) . Area of domicile interacted with nationality, and when it was included within the independent variables, the differences between Estonians and non-Estonians remained, however, all odds ratios became lower compared with not having area of domicile in the model.
DISCUSSION
The present study is the first large-scale epidemiological survey of respiratory symptoms and diseases in the two main ethnic groups, Estonians and non-Estonians, carried out in Estonia. Within the framework of the European Community Respiratory Health Survey (ECRHS) in the Estonian city of Tartu in 1994, the prevalence of the respiratory symptoms, asthma and allergic rhinitis among young adults aged 20-44 was studied. 9 A crosssectional study on the prevalence of allergic diseases and respiratory symptoms in Estonian pre-school and schoolchildren was also performed in 1992-94. 29 The objective of our study was to assess the prevalence not only of asthma, but also of chronic bronchitis and respiratory symptoms in the population aged 15-64 years in three different regions of Estonia in relation to nationality after taking into account effects of age, gender, smoking habits and socioeconomic group. The choice of the study areas was based on both ethnic composition and level of the air pollution: the low-polluted island of Saaremaa with a large majority of Estonians, the capital Tallinn, and the highly industrialized town Narva with a large majority of non-Estonians, i.e. Russians. Due to the language situation, postal questionnaires in both Russian and Estonian were used. To our knowledge, the application of questionnaires in different languages created no adverse problems.
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Figure 2 Prevalence of respiratory symptom 'chronic productive cough' in Estonians and non-Estonians by age group (in years) and gender (men, women)
The major findings were that all respiratory symptoms examined were significantly more common among non-Estonians and remained so after correcting for possible confounders including smoking. This was true particularly for chronic bronchitis and bronchitic symptoms, while the differences in symptoms common in asthma were less pronounced. In all three investigated areas, the prevalence of smokers among Estonians compared to non-Estonians was lower.
The response rate to the postal questionnaire was 78%. It was similar to recently performed studies in the Nordic countries, 8, 9, 16, 17, 20 and several other European countries. Of the respondents, 53% were Estonians and 46% non-Estonians, while 1% did not indicate their nationality. These data reflect also the real ethnic distribution of the population in the three areas investigated at the time the study was performed.
The prevalence of physician-diagnosed asthma was similar in Estonians and non-Estonians (2%) which is three/four times lower than the prevalence ascertained in recent years in Sweden and Finland. 16, 17, 20, 31, 32 It is important to note, that in 1992 the prevalence of bronchial asthma in the total population registered in Estonian health care institutions was only 0.5%.
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Although the prevalence of physician-diagnosed bronchial asthma was relatively low, the prevalence of symptoms common in asthma appeared similar or even more frequent than in Finland and Sweden. 16, 20, 29, 31 Symptoms common in asthma were slightly more common among non-Estonians than Estonians, and remained so after correction for age, gender, family history of the disease, smoking habits and area. The quite high prevalence of symptoms common in asthma, such as attacks of shortness of breath, frequent wheeze, any wheeze during the last 12 months, and combinations of such symptoms, and the concurrent low prevalence of asthma, may reflect a large underdiagnosis of asthma in Estonia. It is also noteworthy that the prevalence of 'ever asthma' and users of asthma medication was higher than the prevalence of physician-diagnosed asthma. One of the reasons for the significant difference in asthma prevalence between Estonia and the Nordic countries is probably a result of the differences in diagnostic criteria. Until the end of the 1980s, the definitions of chronic non-specific respiratory diseases officially accepted in the Soviet Union were applicable in Estonia. The prevalence of chronic bronchitis in non-Estonians was almost twice as high as in Estonians. Especially high was the prevalence in non-Estonians compared to Estonians in the age group 60-64, 24% vs. 9%, respectively. This difference is partly related to the higher prevalence of smokers and smoking in living rooms among non-Estonians, and probably also to living in highly polluted areas, particularly in Narva, in which nonEstonians comprise a large majority. Narva is situated in the vicinity of two major air pollution sources in Estonia, the Baltic and Estonian Thermal Power Plants. Therefore, the pollution level has been continuously high. 15 However, also after correcting for age, gender, area, smoking habits, and socioeconomic group, being non-Estonian was associated with a notably higher risk for chronic bronchitis, as well as for bronchitis symptoms, such as chronic productive cough, sputum production, longstanding cough, and also recurrent wheeze. Contrary to the results of our previous investigations 39 and of other investigators, 18,21,22 the prevalence of physiciandiagnosed chronic bronchitis in women in the current study was slightly but significantly higher than in men, despite the large gender differences in smoking habits. In contrast, the prevalence of chronic productive cough as the leading symptom of chronic bronchitis was higher in men than women.
In conclusion, respiratory symptoms were generally more prevalent in non-Estonians than in Estonians. This was true mainly for chronic bronchitis and for symptoms common in chronic bronchitis. The differences remained after correction for possible confounders. Symptoms common in asthma were slightly more common in non-Estonians, while physician-diagnosed asthma was equally prevalent among Estonians and non-Estonians. Estonian society is constantly changing, and the currently studied cohort will be followed-up in future.
